












































存下の粉砕物は，保存初期と比べ製剤 Aの 2，4週間および製剤 Bの 4週間に色調変化を
認めた．粒度分布・走査型電子顕微鏡測定より，各製剤は粉砕により小径化を認め，水分
含量の増加および色調に寄与すると推察した．チューブ通過性試験より，製剤 Aおよび
製剤 Cの脱カプセル物の主薬通過率は約 80％，他試料では 91％以上であった．この通過
性の差は各試料の懸濁性に起因すると推察した．
キーワード：ピロキシカム，色差，溶出試験，粒度分布
＊〒 350-0295　埼玉県坂戸市けやき台 1-1　Tel: 049-271-7317　E-mail: yinoue@josai.ac.jp
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　ピロキシカムカプセルは先発品として Baxo® Capsule 
20（Lot NO. SJ7561, piroxicam content 20 mg, weight. about 
425 mg　大正富山医薬品株式会社；Formulation A），後
発品として PALPASIN® CAPSULES 20（Lot NO. C317, 
piroxicam content 20 mg, weight. about 423 mg　東和薬品
株式会社；Formulation B）および Pioparu® Capsule 20 mg
（Lot NO. 1013, 201, and 2012, piroxicam content 20 mg, 






それぞれ De-capsule formulation A（DA），De-capsule 
formulation B（DB）および De-capsule formulation C（DC）
とした．粉砕物の調製は岩谷産業株式会社の粉砕機ミル
サー 720 G-W（20,000 rpm）を用いて，各製剤を 30 s/回に
て 10～20個複数粉砕し 1カプセル剤に相当するカプセ
ル剤皮を含む分量を量り取り粉砕物 Crushing capsule 
formulation A（SA），Crushing capsule formulation B（SB）お
























会 社，SPD-20A）お よ び Inertsil® ODS-3カ ラ ム（4.6 
mm×150 mm，φ5 μm：Japan）を用いた．移動相はピロキ
シカムの保持時間が約 10分になるように流速を調整し
た．カラム温度は 40°Cに設定し，注入量は 100 μLとし


















ピロキシカム原末は 4種類の保存条件下にて（25°C RH 














キシカムカプセル 20 mgの 90分で 75％以上を適合とし






Table 1　Additives of each formulation
Formulation Product name
Additives
Contents of formulation Capsule contents
Intact P Proxicam
Formulation A Baxo® Capsule 20
lactose hydrate, corn starch, magnesium 
stearate, sodium lauryl sulfate
titanium (IV) oxide, gelatin, sunset yellow FCF
Formulation B PALPASIN® CAPSULES 20
lactose hydrate, corn starch, magnesium 
stearate, sodium lauryl sulfate, carmellose 
calcium, hydroxypropyl cellulose
titanium (IV) oxide, gelatin, sodium lauryl 
sulfate, sunset yellow FCF, brilliant blue FCF
Formulation C Pioparu® Capsules 20 mg
lactose hydrate, light anhydrous silicic acid, talc titanium (IV) oxide, gelatin, sodium lauryl 
sulfate, sunset yellow FCF
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したメスフラスコ内の 3カ所とした．各試料を 50 mL


















































Table 2　 Stability of Capsule, De-capsule and Crusing capsule each 
formulation
Sample 0 week 1 week 2 week 4 week
CA 101.5±1.5  98.7±0.1  99.7±4.5 100.5±0.2
DA  98.4±2.4  97.2±1.6  96.2±1.0  99.5±0.1
SA 100.9±5.4  99.6±2.6  99.9±0.9  97.5±2.8
CB 100.3±4.4  99.8±1.1  99.6±2.1 100.3±0.2
DB  98.9±1.4  98.8±1.1  98.4±0.9  99.6±0.2
SB  98.7±2.3  98.9±1.4  97.1±0.9  99.8±1.6
CC  99.9±2.4  98.9±1.4 101.4±4.8 100.3±0.6
DC  98.9±1.4  98.9±0.9  98.2±1.1  99.3±0.6
SC 101.1±3.5 100.2±2.4  98.3±0.7 100.6±2.7
Results are expressed as mean±S.D. (n=3).
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井上ほか：ピロキシカム製剤の物性評価
33％，25°C RH 84％および 40°C RH 33％保存下の各試
料の ΔE値は全ての期間で約 1となり，経時的な ΔE値
の増加は確認されなかった（Table 3）．ただし，25°C RH 
84％の SBは，1週間保存後の 0.7±0.1から 4週間保存
後の 2.1±0.2へと ΔE値の経時的な増加を示した．40°C 
RH 82％の各試料の ΔE値は 1週間から 4週間経時的に
保存することにより，SC（0.9±0.1から 2.7±0.1），SA














その有意差は，5分の CBおよび DB間，CBおよび SB





ジアン径（D50）は DA（132.0 μm），DB（123.4 μm）および
DC（115.6 μm）となり，各粉砕物では SA（82.1 μm），SB




















Fig. 1　Changes in water content of Capsule, De-capsule and Crushing 
each formulation.
a) formulation A, b) formulation B, c) formulation C.
† <0.05 vs. DA (0 week), **p<0.01 vs. SA (0 week), #p<0.05 vs. SB
 (0 week), +p<0.05 vs. SC (0 week), (Tukey Kramer Test)
Results are expressed as mean±S.D. (n=3)
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Table 3　Changes in color of Capsule, De-capsule and Crusing capsule each formulation and Piroxicam intact
ΔE
Sample 1 week 2 week 4 week Sample 1 week 2 week 4 week
25°C RH 33%
IP 0.5±0.1 0.6±0.1 0.4±0.1
40°C RH 33%
IP 0.5±0.1 0.6±0.1 0.4±0.1
CA 0.4±0.2 0.6±0.1 1.1±0.0 CA 0.7±0.1 1.2±0.0 1.2±0.2
DA 0.9±0.1 0.9±0.1 1.1±0.1 DA 1.0±0.1 1.2±0.2 1.4±0.4
SA 1.0±0.1 1.0±0.3 1.0±0.0 SA 0.7±0.2 0.8±0.2 1.1±0.0
CB 0.3±0.1 0.3±0.1 0.7±0.1 CB 0.2±0.1 0.2±0.1 0.3±0.1
DB 0.5±0.1 0.4±0.0 0.6±0.2 DB 0.2±0.1 0.4±0.1 1.1±0.1
SB 0.6±0.1 0.6±0.1 0.7±0.1 SB 0.8±0.2 0.7±0.3 0.6±0.2
CC 0.3±0.1 0.4±0.1 0.3±0.1 CC 0.6±0.1 0.4±0.0 0.7±0.1
DC 0.3±0.1 0.3±0.0 0.5±0.2 DC 0.3±0.0 0.4±0.0 0.3±0.1
SC 0.4±0.1 0.5±0.1 0.6±0.2 SC 0.4±0.1 0.7±0.1 0.6±0.2
25°C RH 84%
IP 0.4±0.1 0.5±0.2 0.5±0.1
40°C RH 82%
IP 2.0±0.3 2.3±0.0 2.3±0.1
CA 1.2±0.1 1.1±0.3 1.0±0.1 CA 0.9±0.1 1.1±0.1 1.0±0.3
DA 1.1±0.2 1.1±0.1 1.4±0.2 DA 1.0±0.6 2.3±0.1 3.1±0.1
SA 0.5±0.1 1.3±0.2 1.4±0.1 SA 4.8±0.1 5.2±0.1 5.3±0.1
CB 0.6±0.1 0.6±0.1 1.0±0.2 CB 0.5±0.1 0.7±0.0 0.6±0.2
DB 0.6±0.1 0.7±0.1 1.0±0.2 DB 0.7±0.2 1.3±0.2 1.6±0.6
SB 0.7±0.1 1.5±0.1 2.1±0.2 SB 2.5±0.2 3.4±0.1 5.1±0.3
CC 0.3±0.1 0.4±0.1 0.4±0.1 CC 0.5±0.1 0.4±0.2 0.5±0.1
DC 0.7±0.1 0.7±0.1 0.8±0.1 DC 0.6±0.1 1.2±0.2 1.3±0.1
SC 0.6±0.1 0.5±0.1 1.3±0.1 SC 0.9±0.1 2.3±0.5 2.7±0.1
ΔE is color difference.
Results are expressed as mean±S.D. (n=3).
Fig. 2　Dissolution of Capsule, De-capsule and Crushing capsule each formulation. a) Capsule, b) De-capsule, c) Crushing capsule.






























Fig. 3　Particle size distribution for De-capsule and Crushing capsule each formulation.
a) De-capsule formulation A, b) Crushing capsule formulation A, c) De-capsule formulation B, d) Crushing capsule formulation B, e) De-
capsule formulation C, f) Crushing capsule formulation C.
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40°C RH 82％保存下の各試料について，ΔEは 1，2およ
び 4週間保存でも 3.2未満であり色調の安定性は保たれ
たと考えられる．ただし，40°C RH 82％保存下の SAお
よび SBの色差測定において，ΔE値は SAの 2週間，
SBの 2週間および 4週間にて 5.0以上となり，色調に
変化があると判断された．この色調変化は，ピロキシカ
ム含量（Table 2）に変化がなく，40°C RH 82％保存下の
粉砕物にのみ確認された．粉砕物のカプセル剤皮粉末は
Table 4　Proxicam content and adhesion in simple suspension method for Capsule, De-capsule and 
Crusing capsule each formlation
Sample Pass tube (%) In tube (%) In syringe (%) Total (%)
CA 101.3±5.0 0.5±0.5 0.0 101.8±4.4
CB 102.7±2.8 0.0±0.4 0.0 102.7±2.6
CC  99.7±3.3 0.4±0.4 0.0 100.2±2.9
DA  81.3±5.4 5.8±3.9 8.9±3.2  99.4±6.5
DB  97.5±2.7 1.1±0.2 2.6±1.0 101.2±3.6
DC  80.8±3.2 2.5±0.6 14.8±5.2  98.0±7.4
SA  92.1±1.8 0.5±0.1 5.1±1.5  97.7±1.3
SB  96.9±3.7 0.2±0.2 0.9±0.8  98.0±4.5
SC  91.7±6.6 0.9±0.2 6.1±0.6  98.7±5.8
Results are expressed as mean±S.D. (n=3).
Fig. 4　Scanning electron microscopy photograph of De-capsule and Crusing capsule each formulation (×60).



























Fig. 5　 Capsule, De-capsule and Crusing capsule each formulation remain in syringe.  
a) CA, b) DA, c) SA, d) CB, e) DB, f) SB, g) CC, h) DC, i) SC.
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Evaluation of Physicochemical Property by Changing Dosage Form of a Piroxcam Capsule
Yutaka Inoue, Shunichi Funato, Sayuri Sato, Isamu Murata, Ikuo Kanamoto
Laboratory of Drug Safety Management, Faculty of Pharmaceutical Sciences, Josai University
Key words:  Piroxicam, color difference, dissolution test, particle size distribution
    Dosage form change of capsules inﬂuence the formulation property. The purpose of the present study was to evaluate 
the formulation stability, property and tube passing test using piroxicam capsule (formulation A, B, C) in its capsule, 
de-capsule and crushing capsule. Formulation property was evaluated the measurement of water content, color 
difference, particle size distribution and scanning electron microscope. In stability, piroxicam content of each 
formulation was 97.5–100.6% after storage for 4 weeks. Measurement of water content revealed that each formulation 
in de-capsule and crushing capsule after storage for 4 weeks were increased about 1–2% compared to their formulation 
after storage for 0 week. Measurement of color difference revealed that formulation A of 2, 4 weeks and formulation B 
of 4 weeks were changed color in crushing capsule stored under 40°C, relative humidity 82%. Measurement of particle 
size distribution and scanning electron microscope revealed that each formulation reduce the particle size by crushing 
capsules. Therefore, crushed capsules were assumed to affect the color and increasing water content. Results of the 
tube passing test, formulation A and formulation C were tube passing rate about 80%, the other sample was 91% or 
more. This difference in permeability was presumed to be derived from the suspension of each formulation.
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